Abstract: Asymptotic calculations are applied to study the degrees of certain sequences of characters of symmetric groups. Starting with a given partition , we deduce several skew diagrams which are related to . To each such skew diagram there corresponds the product of its hook numbers. By asymptotic methods we obtain some unexpected arithmetic properties between these products. The authors do not know " nite", nonasymptotic proofs of these results. The problem appeared in the study of the hook formula for various kinds of Young diagrams. The proofs are based on properties of shifted Schur functions, due to Okounkov and Olshanski. The theory of these functions arose from the asymptotic theory of Vershik and Kerov of the representations of the symmetric groups.
x1. Introduction and the main results
Asymptotic calculations are applied to study the degrees of certain sequences of characters of symmetric groups S n ; n ! 1. We obtain some unexpected arithmetic properties of the set of the hook numbers for some special families of ( xed) skew-Young diagrams (Theorem 1.2). The problem appeared in the study of the hook formula for various kinds of Young diagrams. The proof of 1.2 is based on the properties of shifted Schur functions Ok.Ol] which appeared in the asymptotic theory of the representation theory of the symmetric groups in Ver.Ker]. The authors do not know a \ nite" proof of the theorem.
Given a partition , we describe in 1.1 -a construction of certain skew diagrams which are derived from : these are SQ( ); SR( ); SR( 0 ); R and D below. Next, one lls these skew diagrams with their corresponding hook numbers Mac, page 10]. Theorem 1.2, which is the main result here, gives some divisibility properties of the products of these hook numbers.
We remark again that even though the statement of theorem 1.2 has nothing to do with asymptotics, its proof does use asymptotic methods. It should be interesting to nd an \asymptotic free" proof of theorem 1.2.
We start with Clearly, jA A 1 j = jA A 2 j = jRj; jA 1 j = jA 2 j = j j, so jSQ( )j = jRj + j j. (1') Similarly,
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We conjecture that a statement much stronger than 1.2.2 holds, namely: the two multisets fh(x) j x 2 SQ( )g and fh(x) j x 2 Rg fh(x) j x 2 g are equal.
Theorem 1.2.1 is an obvious consequence of the following \asymptotic" theorem.
1.3. Theorem: Let = ( 1 ; ; k ), be a partition. Let n = k`, 1 `! 1, and denote = (`) = (`k). Then b) The Okounkov-Olshanski Ok.Ol] theory of \shifted symmetric functions". In particular, we apply formula (0.14) of Ok.Ol]:
Let `k; `n; k n; x2. Here we prove theorem 1.3 which, as noted before, implies 1.2.1 (and 1.2.1').
2.1. The proof of theorem 1.3.
n(n ? 1) (n ? j j + 1) ;
where n = j j = k`. Since`! 1; n(n ? 1) (n ? j j + 1) ' (k`) j j . Also, Recall that for two sequences a n , b n of real numbers, a n ' b n means that lim n!1 a n b n = 1.
Since s (x) is homogeneous of degree j j,
The proof now follows easily. Notice that B 1 = SR( ) of 1.1. Note also that the hook numbers in B 1 are those in SR( ), and they are independent of`.
Examine the hook numbers in B 2 . In the i th row (from bottom), these are
Again, the hook numbers in R 1 are independent of`, and those in the i th row (from bottom) of R 2 are 1 +i; 1 +i+1; ;`+i?1, again consecutive integers.
By the \hook" formula, the left hand side of 1.3.b is 
